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&Times shoun are those for the London area. 


You will strive more than ever to 
keep the wheels of output running 
smoothly and ever faster. 

You will see that working conditions 
lack nothing that will contribute to the 


comfort and well-being of the workers. 
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Special care will you take with light- 
ing—that essential and beneficial factor 
in every industrial plan. 

To make certain of reliable lighting 
service, you will resolve to make 1942 


another OSRAM year. 
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Planning for Daylight 


(= great uncertainty in Planning for 
Reconstruction is that we do not 
know what kind of future there may be. 
Shall we be free to undertake natural 
planning—or will our plans be dominated 
by the fear that we must still guard our 
homes and dwellings from the wrath to 
come; in which case absence of windows 
and ease in blacking-out would be para- 
mount factors in design. 

If the second alternative be regarded as 
inevitable then, indeed, planning for daylight 
becomes an idle aspiration.” But unless we 
are to abandon all hope for humanity such 
a basis for ‘‘ reconstruction ’”’ is unthinkable. 

Let us assume, therefore, that our ulti- 
mate aim should be to make the very best 
use of the priceless gift of daylight—which 
involves consideration first of the choice of 
position for a building so that it may get a 
fair share of daylight ; and, secondly, of the 
design of that building so as to ensure the 
entry into its interior of the maximum of 
the daylight available. Dr. Walsh in his 
recent I.E.S. paper (see p. 4) discusses 
how these aims can best be realised. 
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Black-out in the U.S.A. 

Our friends and allies in the United 
States of America have now to deal 
with what is a familiar problem to us— 
the black-out. Already San Francisco 
has had “alerts,” and other cities are 


exploring the position and making - 


preparations. The conditions iin so 
extensive an area involving such vast 
distances naturally differ widely from 
those in our little country. The term 
“Protective Lighting” has usually 
been applied in the sense of increased 
lighting for the prevention of sabot- 
age. In the last war danger from air 
raids did not arise, and even to-day 
requirements in New York may be 
found to be very different from those 
in San Francisco. The problem is 
therefore a diversified and vast one. 
Even local arrangements might have 
to be undertaken on a vast scale if a 
complete black-out were contemplated 
—it is reported, for example, that the 
Empire State building in New York, 
1,250 feet high, has eighty-six floors 
and 6,500 windows. It will be inter- 
esting to see how far a general black- 
out is attempted, and to what extent 
the emergency extinction of lights on 
receipt of a warning is contemplated. 
In this event, it would appear, Balti- 
more, Maryland, which is stated to use 
some 17,000 gas lights, controlled by 
light sensitive cells, which go out 
automatically at dawn and relight 
themselves at dusk, would have a 
special problem of its own. It may be 
assumed that the expert resources of 
the Illuminating Engineering Society 
in the United States will be utilised in 
attacking this big problem. We shall 
watch their methods with sympathy 
and great interest. 
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Vision at Low Intensities 


The attention of readers may be 
drawn specially to the announcement 
on the opposite page of the series of 
lectures being given by Dr. W. D. 
Wright, at the Imperial College, on 
“Vision at Low Intensities.” The six 
lectures are spread over the period 
February 2 to 6. The syllabus covers 
a wide field and reviews all the recog- 
nised problems, such as dark adapta- 
tion, changes in the colour sense, after 
images, blind spots, effects of contrast 
etc. Interest in all these pheno- 
mena has been greatly stimulated 
by experience of the _ black-out 
and, in these queer times, the field of 
knowledge explored by Dr. Wright, 
forms the necessary basis for attempts 
to apply illuminating engineering out 
of doors. Although a little planning 
may be necessary to squeeze in these 
six daily lectures, not to mention the 
opportunities for illustrative practical 
work which are thrown in, we 
strongly advise all those who can do 
so to make the effort. 


Present and Future Problems 

The attention of ILE.S. members is 
drawn to the next Sessional Meeting, 
to be held at the E.L.M.A. Lighting 





Service Bureau (2, Savoy Hill, 
London, W.C.2), at 2.30 p.m. on 
February 10. As previously an- 


nounced, this meeting will be devoted 
to a discussion. on various lighting 
problems. Whilst no special limita- 
tions on subjects are imposed, prob- 
lems should preferably be of two 
types, either those demanding solu- 
tion in the present circumstances or 
inviting consideration in connection 
with post-war reconstruction. 
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RHODIUM PLATED METAL REFLECTORS 


FOR SEARCHLIGHTS, FLOODLIGHTS, STREET LIGHTING UNITS, 
SPOTLIGHTS, SIGNAL LIGHTS, ETC. 


Sole Licensees and Manufacturers for the 
British Empire under the Bart Process. 
ARSONS Metal Reflectors are 

unbreakable and have an op- 
tical accuracy equal to the best 
glass reflectors. 


.- am 


~ 


ALSO MANUFACTURERS OF HIGH QUALITY 
SILVERED GLASS REFLECTORS. 


Your enquiries are invited. 


C. A. PARSONS & CO., LTD., 
HEATON WORKS, 
NEWCASTLE-ON-TYNE. 6. 


London Office: 
56, Victoria Street, Westminster, $.W.1 
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| TECHNICAL OPTICS SECTION 


Consort Road, London, S.W.7. 


Imperial College of 
Science and Technology 


Vision at 
Low Intensities 


A special short course of lectures | fae: GtOatRhr 6-5.N. 68 £76 
me WipEAnan one VITR EOSIL 
os as ee | FACTORY LIGHTING 


relate to practical problems en- Improvements in factory lighting have been accelerated 
Ms eae a by the war. One of the newest developments in lighting, 
countered in vision at night. 





the super-pressure Mercury Vapour Burner has only 
been made possibie by reason of the well-known heat 


rH . 4 resistance of fused silica. Transparent VITREOSIL, pure 

Application for further particulars fused silica, has been manufactured for over 30 years 
and for entry forms should be made and is used in these new lamps of high efficiency. 

to the Registrar, imperial College THE Sole Manufacturers : LTD. 


of Science and Technology, Prince THERMAL SYNDICATE 


¢ Head Office and Works: Wallsend, Northumberland. 
London Depot: 12-14, Old PyeStreet, Westminster, S.W.1. 
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Electric Lighting Sixty Years 
Ago 


We are indebted to Mr. J. H. John- 
son for copies of several early papers 
and pamphlets contributed by that 
wonderful pioneer in electric lighting, 
Colonel R. E. Crompton, whose death 
only about two years ago brought to 
an end a record of experience and 
achievement unlikely to be equalled 
for many years to come. One of these 
contributions dated June, 1880 (‘“ The 
Electric Light for Industrial Uses”) 
contains a most interesting analysis 
of the systems of lighting then in use. 
The filament lamp (the “ incandescent 
system ”’) was of course in its infancy, 
and it was natural that Colonel 
Crompton should be 
mainly with electric 
and their accessories. To the 
lighting engineer of to-day the 
constant association of the arc lamp 
with the dynamo furnishing the elec- 
tricity appears singular. Estimates of 
the lighting power of the machines by 
comparison with the light of a “ stan- 
dard sperm candle of six to the 
pound” are made—but it is signifi- 
cant that Mr. (later Sir William) 
Preece was even then dissatisfied with 
estimates in terms of candle-power 
and had suggested that “ lights should 
be rated as capable of illuminating a 
certain floor area to a certain stan- 
dard.” 

Acting on this suggestion Crompton 
presented a table giving particulars 
of certain installations, amongst 
which St. Enoch’s Station (Glasgow), 
Liverpool Street Station (London), 
the Alexandra Palace Lakes and 
Groves, and Blackpool Promenade 
and Pier figured. In each case the 
horse-power and nominal candle- 
power furnished by the operating 
machine, the height of suspension of 
the lamps, the area illuminated in 
square yards, and the “standard of 
illumination ” were given. 

At that time actual measures of 
illumination had not been conceived, 
and it was left to Preece and Trotter 
subsequently to develope the first 
“foot-candle meter.” But Colonel 
Crompton attempted to define the 
standards in terms of familiar condi- 
tions. Thus the first standard should 


concerned 
arc_ lamps 
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suffice for “any fine work usually re- 
quiring a gas jet to be placed within 
two or three feet of the workman,” 
the second standard should enable a 
newspaper to be read with comfort 
over the entire area, and the third 
standard should cause the most dis- 
tant parts of the area to be “rather 
better lighted than by a very clear 
autumnal moon.” 


The Moon and the Snow 


It is one of the oddities of the pre- 
sent situation that Nature is con- 
stantly conspiring to mitigate the 
black-out, in fact her efforts go far 
beyond the concessions for which 
illuminating engineers are disposed 
to plead. War-time street lighting 
furnishes only 1/100 of the illumina- 
tion provided by full moonlight. 
Recently, nature has_ conferred 
another benefit, from the visual stand- 
point, the snow, which multiplies 
by ten or more the reflecting power 
of road surfaces, and operating on a 
scale which dwarfs conscientious 
efforts with white paint. It is not 
only the provision of expanses of 
much greater brightness that tells, 
but the effect of snow in causing 
crevices to become evident, and _ pro- 
jections to stand out in relief—an 
effect which anyone who has studied 
the face of a rugged mountain before 
and after a snowfall will acknow- 
ledge. When the experience of the 
past two years of black-out is con- 
sidered, it does look as if we 
might take a hint from nature and do 
a little more to relieve the gloom 
whilst the present winter is still with 
us. An increase of war-time street 
lighting to 0.002 ft.c. (still only one- 
tenth of full moonlight) in busy 
sections of urban ‘areas has been 
suggested. Apart from this. the 
accentuation of contrast by subdued 
local brightness, as illustrated by 
the special shop-window lighting 
granted for a brief period during the 
winter of 1939-40, would contribute 
greatly to amenities. If these 
measures had the effect of making 
surroundings more recognisable, and 
partially relieving the psychological 
weight of obscurity, this alone would 
be well worth while. 
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CRYSELCO 


Some Aspects of Artificial 
Lighting 

Although lighting developments are 
inevitably so restricted in present cir- 
cumstances it is well that principles 
should be discussed and normal activi- 
ties reviewed from time to time—and 
especially for the benefit of students. 
A paper on the above subject recently 
read by Mr. J. B. Harris before the 
Bristol Students’ Section of the I.E.E. 
therefore served a useful purpose. The 
author covered a very wide field. A 
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review of light sources led up to a de- 
monstration of the fluorescent “ day- 
light” lamp, and its advantages, after 
which the ‘lighting of offices, fac- 
tories, and streets were touched upon. 
Mr. Harris referred to recent legis- 
lation on industrial lighting and in 
regard to street lighting dealt with the 
subject from the standpoint of normal 
needs. The concluding portion of the 
paper dealt with decorative and display 
lighting, and in particular with the 
special applications of fluorescence in 
the theatre, for display, for A.R.P. pur- 
poses, and as a means of analysis. 





Dr. C. C. Paterson Joins the G.E.C. Board 


It is announced that Dr. C. C. Paterson has joined the 
Board of Directors of the General Electric Company, Ltd., 
with which he became associated in 1918 in order to direct 
the Research Laboratories. Previously he had been in 
charge of the Electro-technical and Photometry Depart- 
ments of the National Physica] Laboratory. Dr. Paterson 
is a past president of the Institution of Electrical Engineers, 
the Illuminating Engineering Society, and other bodies, and 
has served on many Government Committees. His scien- 
tific attainments have been recognised and honoured in 
many ways and on many occasions. I.E.S. members will 
learn with pleasure of this additional recognition of his 
services. 
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I.E.S. Centres and Groups 
Recent Meetings and Events 


From information received it 
appears that the various I.E.S. Centres 
and Groups are now in full activity. 

The North Midland and Midland 
Centres have both organised lun- 
cheons at which kindred local bodies 
were represented and which proved 
very successful, and the North-East- 
ern Group celebrated their formation 
in a similar manner in Newcastle this 
month. In Nottingham monthly meet- 
ings are being resumed, with a lec- 
ture by Mr. R. Gillespie Williams on 
“ The Poetry of Light ” (February 27), 
‘and a discussion on “ Lighting Prob- 
lems ” (March 27), whilst on April 24 
Mr. Maxted’s paper on “Infra-Red 
Radiation and Equipment” ‘is to be 
repeated. We hear that Mr. Alding- 
ton’s paper before the North-Western 
Centre on January 15, dealing with 
fluorescent sources of light, was de- 
livered before a numerous and appre- 
ciative audience, and may be repeated 
elsewhere. 

The various Groups, some quite re- 
cently formed, have shown consider- 
able activity. The South Wales Group 
is to have a paper by Mr. P. Hartell 
on “Tilumination from Large Area 
Sources” on February 5, and is plan- 
ning special meetings in Newport and 
Swansea in March and April. In Bris- 
tol, where it is hoped that a Group 
will be organised very shortly, the 
President is to address a meeting on 
January 30. The Bath Group had a 
meeting on January 14 devoted to a 
discussion, originated by Mr. A. H. 
Faulkner ‘and Mr. T. Catten, on “Is 
Fluorescent Lighting Worth While? ” 
The North-Eastern Group recently 
called upon Mr. R. Maxted for a repe- 
tition of his paper on “ Industrial 
Lighting for War Conditions.’ 

We learn that efforts are being 
made to develop activities in various 
other cities in Yorkshire under the 
aegis of the North Midland Centre, 
and that, in addition to Leicester, 
Liverpool has been selected as a pro- 
mising field for effort, where ample 
opportunities for the formation of a 
Group should cervainly be found to 
exist. 
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Fluorescence on the 
Underground 


Some interest has been excited by 
the references in the Press to the use 
of fluorescent material, excited by 
“black” (ultra-violet) light at the 
entrances to certain Underground 
stations. The principle is, of course, 
a familiar one to lighting experts, but 
its application outdoors has been re- 
stricted in present circumstances. The 
devices we have seen at St. James’s 
Park Station, where a fluorescent 
name-plate is activated by u.v. rays, 
for example, seem to be quite effective 
and, one would think, inoffensive 
from an A.R.P. standpoint. Where 
only a small but irregular pattern is 
to be displayed, and it is desired to 
confine all visible brightness within 
the outline of this pattern, fluores- 
cence doubtless offers a neater solu- 
tion than any other method, with the 
additional advantage that the con- 
trast between the self-luminous de- 
sign and its background is greater 
than can be realised by normal 
methods of illumination. The possi- 
bilities of getting confined beams of 
low, bright power from ordinary 
lamps are, however, much greater 
than is commonly imagined—as is 
shown by the demonstration at the 
entrance to the Strand Underground 
Station, where a filament lamp in a 
box with a sharply cut horizontal 
strip gives a faint but sharply defined 
and quite serviceable brightness to 
the name-plate. Whatever the means 
adopted there seems no valid reason 
why such emblems and notices of 
mild brightness should not be _ per- 
mitted to be more widely used at 
night. They would certainly do 
much to improve the amenities in 
darkened streets. The limiting re- 
quirements might be three in num- 
ber, viz., a certain maximum bright- 
ness (say, not exceeding 0.02 ft.c. 
e.f.c.), a limit to the luminous area 
(say, not exceeding 10 sq. ft.), and a 
proviso that the bright surface should 
only be exposed within a porch or 
vestibule or, alternatively, provided 
with a prescribed overhand or canopy 
screening it from above. 
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Colour Blindness 
and Industry 


A meeting of the Colour Group of the 
Physical Society was held on Decem- 
ber 10, 1941, at the E.L.M.A. Lighting 
Service Bureau, when Dr. F. H. G. Pitt, 
of the Kodak Laboratories, read a paper 
on colour blindness, with special refer- 
ence to its importance in certain profes- 
sions and industries. 

Dr. Pitt, who, it will be remembered, 
worked for some time with Dr. W. D. 
Wright at the Imperial College, enumer- 
ated the different types of colour blind- 
ness (more properly called ‘“ abnormal 
colour vision”) and described how the 
subjects having these abnormalities 
differed from the person with normal 
colour vision in their powers of hue dis- 
crimination, in the forms of their lumin- 


. osity (visibility) curves, and in the 


nature of their colour mixture curves. 
For instance, he mentioned that, whereas 
the normal subject could distinguish 
150 different hues in the spectrum, 
the deuteranope (sometimes called 
‘“ green-blind”’) could see only thirty. 
The colour-blind often use names 
of colours to distinguish what are, 
to them, only differences of intensity, 
and for this reason a simple test depend- 
ing on the naming of a set of coloured 
samples, may be quite misleading. At 
the conclusion of his paper Dr. Pitt 
showed the Ishihara test, which consists 
of a book of coloured spot diagrams so 
devised that, while a certain numeral is 
apparent to a person with normal colour 
vision, the colour-blind will ‘be unable to 
recognise it. He also showed the lantern 
used for testing the colour vision of those 
proposing to enter the service of the rail- 
ways, the Navy, or the mercantile 
marine. 

Since some eight per cent. of the popu- 
lation is colour-blind, the importance of 
the matter in certain professions and in- 
dustries is at once apparent. Besides 
the more obvious callings, such as navi- 
gation, dyeing, colour-printing, and the 
like, in which normal colour vision is a 
necessity, there are others in which a 
marked degree of abnormality may be a 
serious handicap. _ For instance, the 
chemist frequently depends on the de- 
tection of a colour change in _ his 
indicator, the microscopist uses colour 
staining to show up the structure of his 
specimens, ‘and so on. 

A person with abnormal colour vision 
may not be aware of his defect until 
some time after he has embarked on his 
career, although it may ultimately be- 
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come clear that he is a “ square peg ix 
a round hole,” his abnormality being at 
best a handicap and at worst an actual 
source of danger. For these reasons Dr. 
Pitt advocated a more comprehensive 
testing of the personnel in such indus- 
tries and professions, and he urged that, 
as an aid of vocational guidance, 
systematic testing of colour vision might 
well be carried out in schools—a sug- 
gestion endorsed in the discussion by 
Dr. Shapley, who wished the Society 
to urge upon the Board of Educa- 
tion the importance of taking action in 
the matter. In this connection, Dr. 
Foster pointed out that the effect of 
training could not be ignored, and that 
the degree of abnormality tolerable for 
various processes was at present very 
imperfectly known. 





Modern Industrial Lighting 


A good example of modern industrial 
lighting is furnished by a factory, of 
which a small part is here illustrated, 
dealing with the turning and machining 
of ferrous bars and ingots, and also with 
the fitting of brass and copper parts. In 
one typical shop a general illumination 
of 14 ft.c. is provided by a combination 
of Crompton dispersive reflectors fitted 





A section ofa shell factory in which Crompton 
Glassteel Diffuser Units are being used. 


with 400-W fluorescent lamps, mounted 
32 ft. above the floor, and are sup- 
plemented by side lighting with 125-W 
fluorescent lamps in elliptical angle 
reflectors. The local lights formerly 
adopted are now no longer necessary. 

In another shop 200-W lamps in Glas- 
steel reflectors are applied to give an 
average illumination of 12 ft.c.—these 
particular units being adopted mainly 
because the fineness of the work made 
good diffusion and freedom from trouble- 
some shadows specially important. 
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Planning for Daylight 


In what follows we give a summary 
of the paper on the above subject, 
read by Dr. J. W. T. Walsh before the 
Illuminating Engineering Society on 
January 13. In this paper Dr. Walsh 
reviewed recent progress in deter- 
_ mining daylight factors and standards 
of inadequacy for daylight and the 
application of the ‘‘ no-sky line”’ as a 
measure of inadequacy. Two funda- 
mental considerations — regulations 
to ensure a share of daylight for each 
building in an area, and the designing 
of buildings to make the best use of 
the daylight available—are discussed. 


In his paper before the LE.S. on Janu- 
ary 13, Dr. Walsh was very successful 
in presenting this somewhat intricate 
subject in a lucid and attractive manner. 
Many useful points were also brought 
out in the discussion opened by Mr. 
P. J. Waldram, who holds a‘ unique 
position of long standing as an” expert 
in this field. 

Introducing his subject, the author ex- 
plained that the paper was written for 
people who enjoyed daylight—not for 
advocates of the windowless building! 
In post-war building efforts should be 
made to avoid the mistakes of the past, 
for there is an “ awful permanence” 
about the natural lighting of buildings. 
Mistakes in design cannot be easily cor- 
rected, with the result that we are sur- 
rounded by expensive and solidly con- 
structed buildings in which the natural 
lighting is deplorable. 


The Daylight Factor. 

Surveying recent progress, Dr. Walsh 
drew attention to the gradual accept- 
ance of the daylight factor as a measure 
and a factor in design, and to the recog- 
nition of the “ grumble point ’—the point 
at which daylighting becomes really un- 
acceptable to reasonable people. Curves 
of “equal daylight factor” now serve 
as a means of appraising daylight, and 
a daylight factor of 0.2 per cent. ‘has been 
accepted by the I.C.I. as a definite indi- 
cation of insufficiency. 

It is now possible. knowing the dimen- 
sions of a room, the design of its fenes- 
tration, and the nature of obstructions 
visible from within, to predetermine the 
external daylight factor at any point ina 
room. This is a great advance, for it 
means that the daylighting can be pre- 
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determined whilst the building is still 
on the drawing board. There is, there- 
fore, now no excuse for bad daylighting 
in new buildings except ignorance, in- 
competence or force majeure. A 
familiar example of force majeure is 
the existance of other buildings in close 
proximity to the one to be erected. It 
follows, therefore, that from the stand- 
point of design, buildngs should be 
divided into two classes, viz.: (a) those 
in isolated positions or relatively open 
areas, and (b) those in built-up or con- 
gested areas. 

Taking first buildings on open sites, the 
two most important factors governing 
the amount of daylight are: (a) the total 
effective window area in relation to the 
size of the room, and (b) the height of 
the window head above the working 
plane. Windows should be carried up as 


nearly as possible to the ceiling, and ceil- - 


ing heights should not be too low. 


Effect of External Obstructions. 

The problem of securing adequate day- 
light in built-up areas is more compli- 
cated. Exterior conditions have been 
dealt with by means of building regula- 
tions, such as those limiting the heights 
of buildings in three types of areas 
(business areas, areas in which multiple 
dwellings predominate, and residential 
areas), made by the L.C.C. in 1936. Maxi- 
mum overall heights, varying from 40 to 
100 ft., according to the nature of the 
building and for the ratio of height to 
distance from opposite side of the street 
(1 to 14), were proposed. Another 
method is based on the prescription that 
no building should present a greater 
obstruction than a continuous building 
breadth of a definite height at a definite 
distance. 


The ‘“ No-Sky Line.” 

Once the maximum possible obstruc- 
tion has been defined, the daylight 
factor for any and every point in a room 
can be calculated, though if the external 
obstructions are irregular in shape the 
calculation becomes somewhat compli- 
cated. Fortunately there is a rough but 
simple method of determining what 
area in a room will have a daylight 
factor of less than 0.2 per cent. This is 
based on the fact that in side-lit 
rooms, obstructed by buildings with 
a uniform height equivalent to an 
angle of elevation of 30 deg. or more, 
the daylight factor on the working plane 
drops to 0.2 per cent. at positions quite 
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near to those from which no portion of 
the sky can be seen between the head of 
the window and the top of the obstruc- 
tion. A line joinng such “ no-sky ” posi- 
tions thus indicates how much of the 
room receives inadequate daylight. 

In the next section of the paper Dr. 
Walsh attempted to answer the question, 
“When is a room adequately lighted? - 
He recalled that the British National 
Illumination Committee in 1931 had sug- 
gested standards of adequate lighting in 
terms of the 0.2 ver cent. daylight 
factor, varying from 30 per cent. for bed- 
rooms to 100 per cent. for kitchens, with 
intermediate values for drawing and 
clerical offices. To obtain the desired 
access of daylight, ceiling heights must be 
greater or less, according to the degree 
of obstruction. 


Planning Blocks of Buildings. 

The planning of a large block of build- 
ings to occupy a central site has been the 
subject of much study and various ar- 
rangements of light wells have been dis- 
cussed. Of special interest is the cruci- 
form plan adopted for the London Trans- 
port headquarters at St. James’s Park, 
which has the advantage that not only 
is the lighting from very ‘open external 
courts but in addition the walls of each 
wing, instead of being parallel to the 
buildings facing them on the opposite 
side of the street, are inclined at angles 
varying from about 30° to 60°. The ar- 
rangement of buildings so that the walls 
are at about 45° to the street possesses 
great advantages in securing good day- 
lighting. This form of layout is particu- 
larly helpful in securing adequate day- 
light in the lower floors of a building. In 
fact, the only alternative is to make a 
very considerable increase in height of 
the rooms on the lower floors so as to 
allow the window heads to be higher. 
Thus in the case of a nine-storey build- 
ing, 80 ft. to the parapet at the top of 
the seventh storey, 10 ft. may be adopted 
for the height of all the floors, except the 
three lowest, which might be 11 ft. 6 in., 
13 ft. 6 in., and 14 ft. 6 in. respectively. 

The foregoing principles apply equall 
to office buildings and to multiple dwel- 
lings. In the latter, balconies giving ac- 
cess to the flats on one storey, often pro- 
ject for some 4 ft. above the window 
heads of the rooms in the storey beneath 
them. The effect in reducing entrance 
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of light, especially to kitchens, usually at 
the rear most remote from the win- 
dow, may ‘be very marked. 


Schools and Factories. 

Turning to other classes of buildings, 
Dr. Walsh quoted the recommendations 
of the Board of Education, to the effect 
that no position in a classroom is fit for 
use unless the sky is visible from it at 
desk or table height; that the daylight 
factor should not be less than 0.5 per 
cent.—which, however, should be re 
garded as a minimum, 1 per cent. being 
aimed at. In connection with factories, 
the influence of the rising standard of 
artificial lighting must be considered. 
Six ft.c. is now a legal minimum in many 
factories, and 10 ft.c. is quite usual. Dr. 
Walsh presented a table showing the 
periods during which the daylight illu- 
mination will exceed 10 ft.c. for daylight 
factors of 1, 2, and 4 per cent. From this 
the conclusion is drawn that artificial 
light will certainly be required for a con- 
siderable part of the day in any factories 
for which the daylight factor is less than 
about 5 per cent. A brief reference was 
also made to “ insolation,” the access of 
sunlight into buildings, which is con- 
sidered desirable on hygienic grounds 
and should also be kept in mind by town- 
planning authorities. 


Conclusions. 


Dr. Walsh finally summarised the 
broad conclusions to be drawn from his 
paper, which are substantially as follows: 
(1) Standards of adequacy should be 
agreed for different types of rooms; (2) 
Building regulations should ensure that 
the architect, by proper design, can 
secure these standards; (3) Window 
heads should be as high as possible and 
a minimum (8 ft. 6 in. is suggested) 
should be specified in by-laws; (4) Ex- 
ternal light wells are preferable to in- 
ternal courts. Minimum dimensions 
should be stated in by-laws. The cruci- 
form plan and the arrangements of 
buildings diagonal to the building line 
present advantages; (5) Balconies or 
other obstructions above window heads 
should in general be avoided; (6) More 
information in regard to the daylight re- 
quisite for factory processes is needed. 
Meanwhile, a daylight factor of 5 per 
cent. is suggested; and (7) wherever pos- 
sible dwellings should be so designed 
that the rooms on one side can enjoy 
direct sunshine for a minimum of one 
hour in mid-winter, 


Discussion 

There were a number of exception- 
ally good contributions to the discussion 
of Dr. Walsh’s paper. Outside ex- 
perts such as Mr. John Markham 
(Ministry of Works and Buildings), Mr. 
A. F. Dufton and Mr. W. Allen (Build- 
ing Research Station), and Mr. H. E. 
Beckett (Ministry of Home Security) 
participated. 


Mr. P. J. Waldram drew on his 
encyclopaedic knowledge of the subject 
in his comprehensive opening statement, 
in the course of which he mentioned 
numerous other papers and reports that 
ought not to be overlooked, and quoted 
data in order to illustrate the complexi- 
ties underlying predetermination of 
daylight. He pointed out how different 
the situation is now from that in the 
days of Queen Anne and the Georges, 
when the general height of buildings 
was so much less, and even moderately 
lofty structures were unusual. He re- 
called that it is only since the passing 
of the Town and Country Planning Act 
of 1932 that powers have been granted 
to - authorities to prepare properly 
graduated schemes of building restric- 
tion. Unfortunately it was left to the 
authorities to make their own arrange- 
ments—and in fact, in 1939, there was 
only one body, the L.C.C., which had 
produced (in draft) an ordered scheme. 

The remedy is obvious—a_ short 
amending Act directing that within a 
reasonable time every authority must 
produce and deposit a draft scheme. of 
building restriction, or have one im- 
posed upon it. 

The rest of the discussion covered a 
wide field. Perhaps the matters that 
aroused most comment were the choice 
of limits for daylight factors and the 
“grumble point.” Mr. Becket urged 
that caution was necessary in applying 
such limits, according to the nature of 
the building, and pointed out the dis- 
tinction between the measured daylight 
factor and the geometrically calculated 
“sky factor.” Mr. T. C. Angus, in a 
written contribution, contended that for 
some forms of industrial work day- 
light factors much 
accepted minimum values are necessary, 
and urged the need for further research. 

Another suggestion made in the course 
of the discussion was that as interior de- 
corations (e.g., light walls and ceilings) 
had a very definite value in improving 
the daylight factor, besides their 
psychological influence, future legisla- 
tion in regard to buildings should con- 
tain some reference thereto. There 
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were other useful suggestions which 
LE.S. members will have an oppor- 
tunity of studying in the complete ver- 
sion of the paper and discussion which 
will appear in the “ Transactions” in 
due course. 





In common with many other | 
technical journals “Light and | 
Lighting” has at length found it 
necessary, owing to paper restrict- 
tions, to diminish the size of its 
page. All the usual features will, 
however, be retained, and every 
effort will be made to maintain the 
same standard of interest. 





Obituary 





MR. M. J. RAILING. 


In the death of Mr. M. J. Railing on 
January 14 the General Electric Com- 
pany loses one of its leading figures. He 
had been associated with the firm for 
fifty years. 

Mr. Railing witnessed the develop- 
ment of the electrical industry from the 
earliest stages of development. His 
earliest work was in connection with the 
Fittings and [Illumination Department, 
but in 1901 he assumed control of the 
newly-formed engineering works at Wit- 
ton, Birmingham, and subsequently other 
factories came under his control. In 
1910 he returned to London as general 
manager. He became joint managing 
director in 1929, and vice-chairman in 
1935, and supervised the company’s con- 
tinually expanding activities in many 
fields. He also took an active interest in 
the formation of the British Electrical 
and Allied Manufacturers Association, of 
which he became chairman of council in 
1932-35, and thereafter a vice-president. 

Mr. Railing combined marked natural 
ability and administrative skill with 
great gifts of leadership. On his seven- 
tieth birthday in 1938 the whole of the 
staff of the G.E.C. at home and abroad 
combined in a presentation to him of 
his portrait, executed by Mr. Harold 
Knight, R.A., as a mark of their loyalty 


and affection. 
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FATHER TIME: “WELL, YOUNG FELLOW! WITH THAT 
YOU'LL BE ABLE TO DELIVER THE GOODS ALL RIGHT” 


Make sure of maximum output in 1942. 
Mazda Lamps used with Mazdalux Equipment will 
stimulate production by creating good lighting con- 
ditions for the workers. The BTH Light-Conditioning 
Code (copy sent on request) embodies the seven 
fundamental rules which govern all BTH plans for the 
better lighting of industry. 


Let BTH Lighting Engineers help you to plan 
efficient lighting for production and welfare. 
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with MAZDALUX Equipment 


; = B TH for all Electrical Plant and Equipment 
THE BRITISH THOMSON-HOUSTON CO., LTD., CROWN HOUSE, ALDWYCH, LONDON, W.C.2 
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Literature on Lighting” 


(Abstracts of Recent Articles on Illumination 
and Photometry in the Technical Press) 


PHOTOMETRY 


1. A Precision Integrating Sphere Densi- 
tometer. 
J. G. Frayne and G. R. Crane. Re- 
view of Scientific Instruments. 
Vol. 11, No. 11, Nov., 1940. 

An integrating sphere type of physi- 
cal densitometer designed for standard- 
ising density measurements in the 
motion-picture industry is described in 
detail. W. E. H. 





2. Methods of Designating Colour. 
Deane B. Judd. Bulletin of Ameri- 
can Ceramic Society, Vol. 20, 
No. 11, Nov., 1941. 

The definition or ideas of colour, 
attributes of colour perception, modes 
of appearance of object colours, limita- 
tions of colour standards, and tristimu- 
lus specifications are discussed. 

WwW. E. H. 


LIGHTING EQUIPMENT. 


3. Plastic Colour Fluorescent Lamps. 
Anon. Electronics, Vol. 14, No. 11, 
p. 63, Nov., 1941. 

A note is made of the use of strip- 
coloured plastic material,:- wound round 
tubular fluorescent lamps for purposes 
of decoration and to provide colour 
modification where desired.  s. Ss. B. 


4. Reduction of Reflected Glare from 
Glass Surfaces. 
Anon. The Glass Industry, Vol. 22, 
No. 12, Dec., 1941. 


Glare caused by light reflected from 
glass surfaces is greatly reduced by a 
new glass surfacing process. The glass 
surfaces to be treated are placed in a 
large metal globe which is then evacu- 
ated. A small piece of magnesium 
fluoride is then evaporated electrically, 
coating each surface with a film 
1-300,000 part of an inch thick. 

Ww. E. H. 

*We take the opportunity of acknowledging 
the services of the following members of the 
Illuminating Engineering Society, who have 
contributed to “ Literature on Lighting ” dur- 
ing the past year:.S.-S. Beggs, J. S. Dow, 
W. E. Harper, R. G. Hopkinson, C. A. Morton, 
A. E. Schuil, J. Score Snyth, H. J. Turner. 
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APPLICATIONS OF LIGHT. 


5. Visibility and Seeing. 

Matthew Luckiesh and Frank H. 
Moss. Frank. Inst., J. 231, p. 323, 
April, 1941. 

Defining visibility of an object as a 
definite property related to its physical 
characteristics for normal vision, seeing 
is regarded as 1a function of visibility of 
object and visual efficiency of observer. 
Analyses show a close relation between 
visibility and ease of seeing, and fre- 
quency of blinking has been developed 
as a criterion of seeing and correlated 
with measurements of visibility. By this 
means measurements have been made 
possible in the realm of supra-threshold 
seeing, which indicate a direct relation- 
ship “between visibility and ease of see- 
ing. The value of visibility measure- 
ments in ‘his supra-threshold realm is 
stressed. S..8; 2B: 


6. Lighting in War-time. 
J. S. Dow. Jour. Roy. Soc. Arts, 
Vol. XC, No. 4603, p. 58, Dec. 26, 
1941. 

The initial portion of the lecture re- 
views industrial lighting and discusses 
recent regulations. Subsequently the 
basis of war-time street lighting is ex- 
plained and the nature of twilight vision 
discussed and illustrated by experi- 
ments. Data are also presented showing 
the influence of the black-out on acci- 
dents occurring during darkness. 





3; 8:0: 
7. Lighting “Surgery” for Industrial 
Operations. 
Anon. El. World, 116, p. 1446. 
Nov. 1, 1941. 


A special experimental system has 
been provided to enable unusual indus- 
trial lighting problems to be examined, 
and the best solution to be found. An 
extremely flexible system of lighting 
has been installed in a small room, and 
typical problems dealt with are the 
lighting for revealing scribed markings 
on sheet metal, and lighting for articles 


with deep recesses. S:. S:-2: 
8. Fluorescent Lighting for Glass 
Flowers. 
Anon. El. World, 116, p. 1286, Oct. 
18, 1941. 


Details are given of the use of tubular 
fluorescent lamps in Harvard Univer- 
sity’s museum for lighting a display of 
glass flowers and also in the mineralo- 
logical section. The colour rendering is 
stated to be much improvéd, and the 
visibility of detail and absence of glare 
are notable features of the installation. 
The lay-out of the lighting units is de- 
scribed fully. S: S. B: 
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Fatal Accidents 
in the Black-Out 


Attention is drawn to data, illustrating the — 


effect of the black-out on Fatal Road Accidents, 
issued by the Royal Society for the Prevention 
of Accidents. 


Attention 
cently to 


has been drawn’ re- 
the informative bulletins 
issued by the Royal Society for 
the Prevention of Accidents from 
time to time dealing with fatal ac- 
cidents on the roads. Some further in- 
structive data, which again permit the 
influence of the black-out to be clearly 
traced, are to be found in one of the 
most recent bulletins (No. 14, for Decem- 
ber, 1941). These statistics are of par- 
ticular interest because they enable 
events during two complete years of 
war to be traced and compared with the 
records for previous years. 


Accidents in the Black-Out. 

On Fig. 1 we reproduce one of these dia- 
grams which shows how fatal accidents 
to pedestrians have mounted during the 
winter, with a high peak in December, 
as compared with pre-war years— 
whereas during midsummer (June, July) 
there is little change. This is clear evi- 
dence of the effect of the black-out. It 
is most interesting to observe that for 
other road users quite a different curve, 
with a minimum about February, is ob- 
tained. This curve shows an increase 
in accidents throughout the year, and 
the _ of the black-out is relatively 
small. 


1940-41 and 1939-40 Compared. 

Equally striking are the diagrams in 
the bulletin comparing accidents, month 
by month, in 1940-41 and 1939-40. If the 
total numbers of persons killed are con- 
sidered substantial increases for every 
month except August and September are 
shown, with a definite maximum in 
March. This seems to show that other 
factors, apart from light, have given rise 
to greater road risks, though the full ex- 
planation is not clear. 

But if we consider only adult persons 
killed in the black-out we get the condi- 
tions shown in Fig. 2. The marked 
decreases during the dark winter months 
are surely remarkable when compared 
with the general results mentioned 
above. Why is it that, when accidents 
as a whole tend to increase, fatali- 
ties in the black-out diminished so 
greatly during the second year of war? 


* See “Light and Lighting,’’ September, 
1941, p. 127; October, 1941, p. 142. 
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Fig |. An instructive diagram showing how greatly fatal 
accidents to adult pedestrians have increased 
during the dark-winter months of the first two 
years of war—doubtless mainly as a result of the 
black-out. 


Many explanations may be_ offered— 
greater familiarity with black-out con- 
ditions, the effect of raids in keeping 
people within doors, educational propa- 
ganda, and changes in the application of 
“Summer Time.” 

It is, however, legitimate to suggest 
that the introduction of war-time street 
lighting is at least one of the factors 
that have contributed to this decrease. 


Accidents 1940-41 compared with 1939-40 
<———— DECREASE —_——__>4—- INCREASE ———»> 


BLACK.OUT CAMPAIGN 





GENERAL “CAMPAIGN 


Fig. 2. Another comparison, month by. month, of fatal 
accidents to pedestrians during the black-out in 
1940-41 and 1939-40. Marked decreases are 
reported for the period Sept.-Jan. During Feb.. 
Mar., and Apri!, however, increases are reported. 








Other Statistical Problems 


From the experiences of the past two 
years many interesting conclusions are 
drawn, some of them already indicated 
by the data already discussed. 

It is reported, for example, that of 
some 2,400 fatal accidents in peace-time 
38 per cent. of the total occurred during 
hours of darkness. In the finst year of 
war black-out fatalities were 4,500, or 
54 per cent. ‘of the total, and in the 
second year 4,300, or 43 per cent. of the 
total. 

During the first year of war the 
increase in the number of persons killed 
was almost solely due to fatalities to 
adult pedestrians; but during the second 
year of war, as compared with the first, 
the adult pedestrian was the icnly type 
of road-user to show a decrease in fatali- 
ties. 

The adult pedestrian is mainly a 
black-out- problem. The child pedes- 
trian, on the other hand, is essentially 
a daylight problem (for children do not 
roam the streets by night, and only a 
few children have been killed in the 
black-out). Until the summer of 1940 
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the number of child pedestrians killed 
remained at about pre-war level. . But 
thereafter there was a very serious de- 
terioration, and in the second year of 
war the fatalities were 50 per cent. 
albove pre-war. This seems to be asso- 
ciated with the great increase, during 
the past year, in the number of daylight 
accidents of all kinds, from 3,854 to 5,773 
—which it seems difficult to explain 
completely. Even more. difficult is 
it to explain geographical anomalies—to 
explain, for example, why the 1940-41 
figure for accidents, as compared with 
1938, should be + 139 per cent. in Glas- 
gow and + 191 per cent. in Sunderland, 
+ 31 per cent. in Sheffield, + 6 per cent. 
in Leicester—and actually — 5 per cent. 
in Bolton. 


Fatal and Non-fataj| Accidents 
One more puzzle may be mentioned. 
Prior to April, 1941, figures of non-fatal 
accidents were not published, but in 
the six months April to September, 1941, 
as compared with the same period in 
1938, 28,440 (23 per cent.) fewer persons 
were injured—though 1.032 (33 per 

cent.) more persons were killed! 





Fluorescent Lighting in a Shoe Works 


We give below another illustration of the lighting by Mazda fluorescent lamps 
of the Mentone Shoe Works of Messrs. Geo. Webb and Sons at Northampton, men- 


tioned in our last issue (Dec., 1941, p. 178). 


ment where the height 
of the units is 6 ft. and 
the average illumination 
15-20 ft.c. It will be re- 
called that some four 
hundred 60 w. lamps are 
installed in the entire 
works, and the con- 
ditions are considered 
to represent a_ great 
improvement over the 
previous lighting. The 
installation was carried 
out by Messrs. Hutch- 
ings and Cynnington 
(Newland, Northamp- 
ton). 





This picture shows the mounting depart- 
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Following the lecture before the Royal 
Society of Arts on November 19, I have 
had several conversations with people 
concerned about the brightness of 
traffic and railway signal lights. Some 
have urged that the amber light (much 
brighter than the red) should be aban- 
doned, or even that the green light also 
shculd go, so that only the red ‘“ stop” 
sign would be shown. Objections based 
on the fear that such lights are unduly 
visible to hostile aircraft are not sus- 
tained by experts, who stress the fact 
that no direct light is emitted above 
the horizontal, whilst reflections can 
only take place at a very oblique angle. 


sis 


There is perhaps more justice in the 
contention that traffic lights do, in pre- 
sent circumstances, cause appreciable 
glare in the eyes of pedestrians and 
drivers, but apparently statistical data 
do not suggest that accidents are prone 
to occur at such crossings, and I hold 
that any drawback in this respect is 
more than compensated by the value of 
the warnings given. 


A prcblem often brought before my 
notice, and again ‘raised recently by a 
student, is the design of a_ reflector to 
produce a given curve of light distribu- 
tion. Having grasped how to trace out 
curves of illumination from a _ source 
with a known distribution and mounted 
at a specified height, the student is apt 
to assume that it must be an equally 
simple matter to arrange matters so as 
to get any desired polar curve from a 
filament or mantle, and wonders why so 
little information on the subject is to be 
found in text-bcoks. 


_In reality the problem is very far from 
simple, and the knowledge involved is 
located chiefly in the minds of experts 


associated with makers of lighting equip- 
ment who, perhaps, do not regard this. as 
a fit subject for broadcasting. 


isis 


It may be said, however, that not all 
those who supply (and ostensibly pro- 
duce) reflectors are free from error in 
this connection. I have, for example, 
seen reflectors of widely different con- 
tour, but all utilising a similar reflect- 
ing surface, substantially matt in char- 
acter, displayed in the belief that widely 
different distributions of light could be 
thus produced. iia 

How far should improved efficiency be 
used to reduce expenditure on lighting 
and how far to raise the existing stan- 
dard of illumination? Where no change 
in quality of light is involved, and where 
the present level of illumination is in- 
adequate the second course is doubtless 
correct. It has, however, been urged 
as an inducement to install fluorescent 
lighting, that the better quality (colour, 
diffusion, etc.) enables the user to do 
with less light. We should be inclined 
to say, nevertheless, that the exist- 
ing level of illumination should not 
be diminished—but lighting advisors 
would probably do well not to insist in- 
variably on raising it, and to allow con- 
sumers, who are apt to jib at the initial 
expense of the change, some com- 
pensating diminution in their running 
expenditure. slice 

The note in our last issue on “ Gon- 
trasts in the Black Out,” has brought 
me some comments. It is remarked that 
in twilight, and with diffused moonlight, 
figures of people in dark garments are 
visible quite a fair distance away. True, 
but the illumination is then very much 
greater than that provided by war-time 
street lighting (it might well be 0.01 ft.c. 
or more) and—what is also important— 
is derived from an expanse of relatively 
light sky which is in some degree re- 
flected by moist pavement and roadway 
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so as to make possible “ visibility by 
silhouette.” Even in these circum- 
stances persons in white (not grey) gar- 
ments would probably be equally visible, 
but it is on dark moonless nights, when 
moderate contrasts become imper- 
ceptible, that the wearing of white is 
most helpful to visibility. 

I admit, however, that when I advo- 
cated white garments for distinctiveness 
I had not in mind the contingency 
of snow, such as we have experienced 
this month. White material with snow 
as a background is naturally incon- 
spicuous, though in cities it is usually 
only horizontal surfaces that are white. 
Walls and fences remain dark back- 
grounds against which white objects are 
readily seen. an 

I notice that complaints have been 
raised in the Press in regard to the 
difficulty of distinguishing illuminated 
taxi signs by night. Before they can be 
identified the vehicle is already pass- 
ing. I have always thought that they 
were difficult to see at an adequate 
distance even in peace time, when more 
light was allowed. Indeed, even in the 
daytime it is not so easy as it should be 
to see whether an approaching cab is 
free or not—bearing in mind the need 
for quick decision as well as distant 
vision. ray es 

Much interest has been excited by 
Mr. Maxted’s recent paper on Infra Red 
Radiation and its application to indus- 
trial heat processes. I have had vari- 
ous questions put to.me about this new 
subject, some of which I am_ unable 
to answer at the moment. Those in- 
terested should study the complete ac- 
count of the discussion when it appears 
in the LE.S. Transactions. 


I cannot help thinking, however, that 
some misunderstanding is caused by 
thinking of drying processes as on a 
par with the domestic fire. Concentra- 
tion and high temperature seem to be 
essential for most industrial drying pro- 
cesses, and the power of peneration of 
the radiation may be an important 
factor. The problem is thus different 
from that involved in raising the tem- 
perature of a living room to comfortable 
level, or even the drying of wet gloves 
or stockings in front of a gas or elec- 
tric fire. . 


tr 


It may also be remarked that even the 
physical heating of the body by 
radiation is a less simple matter than 
might be thought. 1 myself enjoy the 
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sensation of warmth from a good fire 
(preferably wood or coal for this pur- 
pose), and can stand a good deal of it. 
But many. people are sensitive to heat 
rays which produce the sensation of 
warmth on the skin—and will draw 
back from a fire and shield their faces, 
even when their bodies are in need of 
warmth. There is a distinction between 
infra red rays which produce only a 
surface effect and those which pene- 
trate and warm the tissues. An in- 
structive indication of this is to be 


found in one of Mr. Maxted’s diagrams. 
It seems to be a point which medical 
men interested in heat treatment would 
do well to study. iis 


I have been asked several times 
whether, in view of the statistics dis- 
cussed. from time to time in LIGHT AND 
LIGHTING, it is possible to deduce that 
war-time street lighting helps to © 
diminish black-out accidents. The 
available data, especially those pre- 
sented in this issue (pp. 13 and 14), do 
lead one to infer that it is helpful in this 
respect—that it is at least one of the | 


factors which have caused a reduction — 


in black-out accidents during’ the 
second year of war. 


ome 


But there are so many factors in- 
volved that it is most difficult to obtain. 
positive proof—as, indeed, was the ex- 
perience in regard to pre-war street 
lighting. When one considers how 
weak the “synthetic starlight ” really is, 
only 1/100th of moonlight, and there- 
fore only conspicuous in its effect 
on nights when there is little or 
no moon, we see how difficult it is to 
trace a connection in records covering 
the whole period of the year. It is on 
these exceptionally dark nights, ap- 
parently, that accidents are most prone 
to occur, and when war-time street 
lighting is most valuable. To get posi- 
tive evidence one should presumably 
concentrate on these particular nights, 
but it would require much research to 
do this, and at the same time to get 
comparative figures for accidents before 
and after the introduction of war-time 
street lighting. 


I do not think, however, that in order 
to justify war-time street lighting, it 
should be necessary to prove a case in 
terms of accidents. Its value rests on 
the broad assumption that, for the 
public convenience as well as safety, it 
is better to have a weak light than no 
light at all. It would be better still, of 
course, if the — standard could be 
raised a little, 














